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S0V/126-8-6-18/24 
AUTHORS: Zalivadnyy, S-Ya- and Mikhaylovskiy, V.M. 


TITLE: Influence of Cyclic Heat Treatment pn Bicrystals of 
Uranium \ 


HS 


¥ 
PERIODICAL: Fizika metallov i metallovedeniye, 1959: vol 8, Nr 6, 
pp 904-907 (USSR) 


ABSTRACT: This study has been carried out in order to elucidate 
the influence of the interaction between crystals on the 

nature of changes in the material during cyclic heat 
treatment and to clarify further the mechanism of the 
phenomenon under investigation under simplified conditions 
(absence of surrounding grains). Prismatic billets with 
coarse columnar grains were prepared from technically 
pure uranium by a method described by Gerber et al (Ref *). 
Bicrystal specimens were cut out by a wire saw from the 
billets. Further preparation of the specimens was carried 
out on polishing papers and by electrolytic polishing. 
The final specimens were 3.2 x 1.3 x 0.7 mm in 
dimension. The bicrystals were electrolytically etched 
and inspected in polarized light by a metallographic 
microscope. The relative grain orientation was determir.ed 
by the X-ray method of inverse Laue exposure. In order to 
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- Influence of Cyclic Heat Treatment on Bicrystals of Uranium va 
control the relative displacement of grains graduation ~ Hops 
lines were applied perpendicular to the adjacent boundary. : 
Phese lines were made with the diamond indenter of a 
micro-hardness tester. For the cyclic heat treatment the 
specimens were placed in an iron boat provided with a lid 
jined with tantalum foil in order to exclude interaction 
. petween uranium and iron. The specimens were heated by 
ora passing electric current through the boat and cooled by 
conducting away the heat through the massive copper grirs 
of the boat which were water cooled. The temperature was 
measured by a pt/Pt-Rh thermocouple welded to the boat. i 
The experiments were carried out in vacuum at a pressuré 
not exceeding 3 x 1O°" on Hg and a temperature range of 
100 to 600°C. The sequence Was as follows: heating to 
the maximum temperature ~ 5 minutes, holding at 600°C for 
1 minute, cooling to the minimum temperature — k minutes. 
The investigation was carried out up to 1000 cycles with 
intervals for the inspection of the specimens after 100, | 
200, 300, %001 500 and 750 cycles. After 1000 cycles the 
specimens were subjected to electrolytic polishing and 
Card 2/4 etching in order to expose the changes in microstructure. 
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“ Influence of cyclic Heat Treatment on Bicrystals of Uraniun 


In the table on Pp 905 results of the investigation of 

3 specimens after 1000 cycles are given. Fig 1 is 

a photomicrograph of a portion of the specimen 

(a ~ original condition, polarized Light, x 49} ago 

b - after 300 cycles, * ho; v- after 1000 cycles: xX Ay : 

g - the same after electrolytic polishing and etching, ae 

polarized light, * 160). Fig 2 shows graphically the 

dependence of the magnitude of displacement along the 

boundaries on the number of cycles for a bicrystal of 

uranium. Fig 3 is 4 photomicrograph ef a uranium spec iinen 

without the middle portion (a - before cyclic heat 
t 


treatment, polarized light; b- after 190 cycles). The 
: authors arrive at the following conclusions: 

te 1. The relative displacement of bicrystal grains per 
cycle under similar conditions of eyclic heat treatment 
coincides in the order of magnitude with the relative 
displacement of grains of approximately the same dimensions 
in polycrystalline specimens of uranium. 
2. A change in the relative disposition of grains can = 
take place due both to the difference in residual : 

Card 3/4 elongation and to the displacement of one grain as a aera 


APPROVED : 
FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001963710005-9" 


CIA-RDP86-00513R001963710005-9 


ESR 25S See BE 


"APPROVED FOR RELEASE: 
Let 2s iy ge 


zt 


09/19/2001 


er 


67670 
S0V/126-8-6-18/24 
Influence of Cyclic Heat Treatment on Bicrystals of Uranium 

relative to another. 
3. Experiments with bicrystals of uranium agree in their 
general features with the idea of the mechanism of 
irreversible changes in uranium in cyclic heat treatment, 
during which these changes are brought about by a 
combination of slip along the grain boundaries and plastic 
deformation within the grain bodies (see Ref 43), which 
has been established experimentally for polycrystalline 
uranium by Gerber et al (Ref 4). Gratitude is expressed 
to Professor R.I.Gerber for reading the paper and his 
valuable comments. There are 3 figures, 1 table and 
5 references, 4 of which are Soviet and 1 English. 
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Change in the Microstructure of Uranium 8/181 60/¢02/06/04/050 
by Cyclic Heat Treatment B122/B063 


heated 200 times from 400 to 600°C, No. 2 300 times, and No. 3 50 times 
in the course of 5 nin, cooling took 4 min, the peak temperature lasted 
1 min. Figs. 3-6 illustrate the changes undergone by the samples 
No. 1-3. A curvature in the etched lines and 4 mutual displacement of the 
observed in all samples. In some cases, a distortion of the 
ed in addition to the mutual displacement. 
ther observed that at peak temperature there was & jump in the 
lines, which again vanished on cooling. fhe direction of these jumps 
changed after about 10 cycles, and remained the same on a further cyclic 
treatment. This thermoelastic deformation is assumed to be related with 
the anisotropic thermal expansion of uranium. The disorientation of the 
grains in the course of the cyclic treatment is examined roentgeno- 
graphically. fhe greatest possible displacement of grains was determined 
from the degree of disorientation and the difference between the thermal 
expansion coefficients of touching bodies; the displacement corresponding 
to the mechanisn of "thermal wedging" is likewise determined and 
compared with the displacement observed experimentally. {he displacement 
observed was found to differ only little from the one determined by the 
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Change in the Microstructure of Uranium 8/181/60/002/06/04/050 
: by Cyclic Heat Treatment B122/BC83 


mechaniam of "thermal wedging", whereas it ig two orders smaller than the 
greatest possible, i.e., only a small part of the thermoelastic 
displacements becomes irreversible, It was further established by X-ray 


Plastic deformation in the boundary zone of weak grains, and the 
displacement of grains on their cooling. There are 8 figures, 1 table, 
and 11 references; 7 Soviet and 1 British. 
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s (Physicotechnical Institute of the AS UkrSSR, Khar'kov) 
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Beryllium Crystals 


PERIODICAL: Fizika metallov i metallovedeniye, 1960, Vol 9, Nr 2, i 
pp 27% - 278 (USSR) ae 


ABSTRACT: The aim of the present worl, was to study the anisotropy 
in the microhardness of a single erystal of perylliun. 
The study was made on 99.4% pure monocrystalline eh 

beryllium. The crystallization was carried out at ae 


a 
Dae TITLE: Determination of the Anisotro Mn the Microhardness oO: 


| 
mete 
ane? 
of 
aa 
ef 
ee 
' 


10. mm Hg in the apparatus shown schematically in aaa 
Figure 1, in which l is a peryllium oxide crucible 7 
which has a hemispherical bottom and conical side wali.s, 

2 is the crucible cover, 3, 4, 5 and 6 are electrival 
mitt heaters, 7 is 4 jacket, 8 and 9 are screens, 1) #is 
| a support, ll; 12, 15 are apertures for thermocouples 

| 

i 


be and 1&, 15, 16, 17 and 18 are leads for the electrical 
oer heaters. The temperature of the molten mat erial was 
prought up to 1 400 °c (120 °c above the melting point 
- of beryllium). It was held at that temperature for about 
Cardl/5 one hour and then uniformly. cooled from the bottom ae 
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The crystallized beryllium was then removed from the 
apparatus after being cooled down to room temperature, 
The specimens were worked into a spherical form and 
suitably polished and the microhardness was determined at 
the points indicated in Figure 2 (circles). The specimens 
were orientated with the aid of X-ray diffraction photo- 
graphs which were also used to judge the quality of the 
specimens. The microhardness was then measured using 
the PMT-2 microhardness gauge with a load of 100 g. 
Typical polar diagrams are shown in Figures % and 5 which 
refer to the plane containing Ce and the plane 


perpendicular to Ce , respectively. It is concluded that 


the microhardness diagram for beryllium is close to an 
ellipsoid of revolution about the sixfold axis, the oe 
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There are 5 figures, 1 table and 3 references, 1 of 
Which is German, 1 Soviet and 1 English, 
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$/126/61/011/006/003/011 
2lr0 £193/E483 
“anions: Garber, R.I., Zalivadnyy, 3.Ya. and Mikhaylovskiy, V.M. 
TITLE: Variation. of the microstructure of uranium during cyclic 


thermal treatment. II 


PERIODICAL: Fizika metallov 1 metallovedeniye, 1961, Vol.11, No.6, 
pp.889-892 ; 


TEXT: This is a continuation of earlier published work of the 
authors (Ref,1: FIT, 1960, 2, 6, 1052 and Ref.2: FMM, 1959, 8, 904) 
relating to the muehandsi of distortion of uranium during thernal 
cycling on bi-crystal specimens and on coarsely crystalline 


material with columnar grains, In this paper the authors 
investigate the laws governing the thermal cycling-induced changes 
in finely~crystalline technical grade uranium, To ensure uniform 


grain-size of the required magnitude, cylindrical uranium specimens 
(6G mm long, 8 mm in diameter) were annealed and then compressed 
(in the direction normal to the axis) to approximately 50% 
reduction in thickness and the resultant blanks were machined to 
produce prismatic specimens measuring 60 x 4&4 x 3 mm, After 
recrystallization, these specimens were plastically deformed in 
Card 1/5 
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compression (8% reduction in thickness) in the direction normal to | 
. the longitudinal axis and to the direction of the first compressing | 
operation; this was done to develop texture in the material + 
| studied. The specimens were then cut into several prismatic test ales 
after polishing (mechanical and electrolytic) and 
can recrystallization, measured 6 x 2.5 x 1.5 mn, On 3 faces of each 
test piece a set of lines, spaced at 0,1 mm intervals, was 
p wide and 0.54 deep. Annealing, | 
recrystallization ana the thermal cycling tests were all carried out i 
in vacuum of 5 x 107% mm Hg. Each thermal cycle consisted of the 1 
heating to 600°C in 5 minutes; holding at 600°C for f 
1 minute; cooling to 100°C in 4 minutes. The specimens (whose 
original grain size was 25) were examined after 200, 400, 600, 
800, 1300 and 2000 cycles. The dimensional changes of several | 
test pieces after 600 cycles are tabulated. + will be seen that | 
the length of the test pieces increased, their width and thickness | 
decreased. Metallographic examination revealed that thermal | 
j 


brought about both the deformation in the interior of 
The latter 


ae pieces which, 


inscribed by making scratches 2 


following: 


cycling had 
the grains and relative displacement of the grains. 
effect was reflected in increased roughness of the 


are Card 2/5 
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surface of the test pieces. This is illustrated in Fig.3 showing 

(x200 and x200 V2 in the horizontal and vertical direction, “ 

respectively) the contour of the surface of a specimen (a) before 

thermal cycling, (6) after 600 cycles and (Q) after 2000 cycles. 

ae The average grain-size of the specimens decreased from the initial : 

cae 25. to 18y after 2000 cycles. The rate: of increase in the Se 

ine length of the test pieces dnereased with the increasing number of 2 iui | 

[4 the cycles, l/l -per 1 cyclo after 2000 cycles being 2 to 3 times 

Me «6 larger than that after 600 cycles. After 2000 cycles the length : 
if of the test pieces increased on the average by 60%; at the same 

time the average increase in length of the grains was 20%. This {i 

discrepancy was attributed to the effect of recrystallization taking | 22 

place during thermal cycling on the total elongation of the grains. ; iter 


me. There are 5 figures, 1 table and 4&4 Soviet references.. . 4 
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Fig.3. 
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with a tensile stress. of 100 g/mm@; 2) 50 cycles with a tensile 
stress of 600 ¢/min? , Another batch of specimens was subjected ty 
1200. thermal cycles without any external load. The results are 
given in Table l. . Metallographic studies indicate that the. 
elongation of the specimens was due primarily to slip in the 
grains}; mutual). displacement of grains and porosity are less 
important. No qualitative difforence was observed in the 
behaviour of the specimens during simultaneous application of . 
cyclic heat treatment and an external tensile load and cyclic heat 
treatment alone.- There are 2 figures and 2 tables. — , 
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Speci- oe wurst Tent | Dimensional changes, dee) 

men No, Treatment © | veo enon Length. | Width Thicknesy : 

400 thermal cycles 

. External load 


| 
i 
I 
6 =.100 g/mm2? : 
“400 thermal cycles I 
with an external load! 
6 = 100 g/mm2 


’ 


‘50 thermal cycles 


{ 
: i 
External load ci 
. 0 = 600 g/mn2 
50 thermal cycles 
With an external Load 
0 = 600 g/mm2 
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“Yomashov, Nv D- i 
- TITLE: Investigation of the Microstructure of Anodic Oxide Films on d 1) 
Aluminum by the Aid of the Electron Microscope 
(iseledovaniye mikrostruktury anodnykh okisnykh plenok na 
alyuminii pri pomoshchi elektronnogo mikroskopa) 7 


PERIODICAL: Zavodakaya Laboratoriya, 1959, Vol 25, Nr 6, pp 696-698 (USSR) 


ABSTRACT: A mothod was devised, permitting the determination of the cell 
structure of anodic oxide filme on aluminum (Fig 1). By this : 
mathod no impression is taken of the film on the metallic | % 
anode surface (Ref 1); instead, replicas are prepared of such 

films. The method is based on the operation of taking off 

and subsequently comminuting the oxide film, thus obtaining 
microscopic particles which are split along the side- 

(longitudinal section) or botton- (cross section) plane of 

the hexagon lattice structure. Reproductions of these planis 

of shear may be obtained by the carbon-replica method (Ref 2). 

The preparation procedure is described. Observations were made | 
with the electron microscope EM-3 or UVEM-100, and the samples 

under investigation were of AVYO0O aluminum (99.99 % Al), witch 


AUTHORS: Zalivalov, F. P., Tyukina, M. He, 801 /32-25-6-17/55 
| 
| 
t 
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Investigation of the Microstructure of Anodic Oxide 50V/32-25-6-17/53 

Filns on Aluminum by the Aid of the Electron Microscope : 
were oxidized anodically in a 4 % sulphuric acid solution by 
the method of the hard anodization (Refs 3, 4) (Piga 2, 3). 
The figures show that the oxide film is a dense ‘packing of 
cells in the form of hexagon priams. Data are supplied of 
the dimension and quantity of cells (Table); they agree with 
data obtained with an earlier described mathod (Ref 1). 
There are 3 figures, 1 table, and 4 references, 2 of which 
are Soviet. 


ASSOCIATION: Institut fizicheskoy khimii Akademii nauk SSSR (Institute o:? 
: Physical Chemistry of the Acadeny of Sciences, USS2) 
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AUTHORS: Tomashov, N. D., Byalobzheskiy, A. Vey SOV/32-25-6~31/53 
Valtkov, V. D., Zalivaloy, F. Pp, 
TITLE: Devioe for the Rapid Determination of the Quality of Anodic 
: Oxide Films on Aluminum and Its Alloys (Pribor dlya bystrogy 
Opredeleniya kachestva anodnykh okisnykh plenok na 
alyuminii i yego splavakh) 


PERIODICAL: Zavodskaya Latoratoriya, 1959, Vol 25, Nr 6, pp 738-739 (USSR) 


ABSTRACT: For the detection of defective parts of anodic films the 
device K-1 by G. V. Akimov and Ye. N. Paleolog is 
usually used. The device permits the detection of very smal] 
defects, does, however, not indicate the general quality of 
the film; another disadvantage is the use of a sodium 
chloride solution which may lead to a corrosion-of the film. 
Therefore, a new device was designed, Ke2 . very similar to 
K-1; the mode of operation of the new device igs based upon 
the fact that the conductivity of the anodic oxide film is 
the greater the more porous it ia. The construction of the 
detector of defects (Fig 1) ia somewhat modified, stainless 
steel 1 Kh18N9 or zink Serve e. g. as electrode as copper 

Cara 1/2 and aluminum may together form an electric cell. The device 


APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001963710005-9 


710005-9 
"APPROVED FOR RELEASE: 09/19/2001 _CIA-RDP86- deena ead ve 


: JSSEREU SERED VY pV ePa UE Bae SS TE 
Se SO rte Se ee a ee : 


H sd 


sae 


ES 


Device for the Rapid Determination of 


the Quality of 800 /32~25-6~31/53 
Anodic Oxide Films on Aluminum and Its Alloys 


“current transmitters 
2-4 v) so that ‘8 non corroding electrolyte may be used 
0.1% Solution of potassium- or sodium bichromate), There 

are 2 figures, 


fae 2, Scheme) has piles ag direct 
ASSCCIATION: Inetitut fizicheskoy khimii Aka 


demii nauk SSSR (Institute 
of Physical Chemistry of the Ac 


ademy of Sciences, USSR) 
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S/128/61/000/012/001/CC4 
— 4004/4127 


AUTHORS: Zalivalov, F.P.; Tyukina, M.N.; Ignatov, N.N. 


Or rey 
TITLE: Deep anodizing of aluminum chill molds 


PERIODICAL: Liteynoye proizvodstvo, no. 12, 1961, 11 


TEXT: Referring to former works (Ref. 1: N.D. Tomashov, "Vestnik inzhe- 
nerov i tekhnikov", no. 2, Moscow, 1946; Ref. 2: N.D. Tomashov, M.N. Tyukina, 
"Issledovaniya po korrozii metallov", no. 1, Trudy Instituta fizicheskoy khimii, 
AN SSSR, no. 2, izd-vo AN SSSR, Moscow 1951; Ref. 3: N.D. Tomashov, A.V. Bya- 
lobzheskiy, "Issledovaniya po korroziimetallov", no. 4, Trudy Instituta fizi- 
cheskoy khimii AN SSSR, no. 5, Izd-vo AN SSSR; Moscow - Leningrad, 1955) the au 
thor points cut that deep ancdizing produces on the surface of aluminum and its 
alloys a hard oxide coat which possesses a considerable resistance to high tem- 
peratures. The low heat conductivity of anode coats (0.001 - 0.003 cal/em - re 
* seo °C) of at least, 15.) - 300 (2 thickness limits the heat transfer to the 
mold metal and prevents its melting. ‘This property of the aiuminum oxide coat 
was utilized in the manufacture of molds for the casting of h-f aluminum and 
magnesium alloys. The mold was made of pure ABOOO (AVO00) aluminum 69.99%) 
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S/128/61,/000/012/001/004 
Deep anodizing of aluminum chill molds A004/A127 


and ABO (AVC) commercial aluminum. The inner mold surface was coated with a 
thick oxide layer obtained in a 2N-solution of sulfuric acid at a constant cur- 
rent density of 2.5 amp/‘am@ and an electrolyte temperature of 0 - 3°C. The 
surfaces not being ancdized were covered with AH-20 (AK-20) nitro lacquer. The 
anodizing time was 3 h, the obtained coat was 150 - 180 (L thick. Ingots of six J. 
aluminum alloys with copper (3 - &% Cu) and four magneium alloys with zine (3 - 
5% Zn) were cast in the molds, the maximum alloy temperature prior to casting 
being 720 - 740°C, The alloys were melted under a flux, which, for the alumi- 
num alloys consisted of 55% KCl and 45% NaCl, for the magnesium alloys of 54% 
KCl and 46% LiCl. After the casting of these 10 ingots the anode coat remained 
completely intact while its hardness even increased somewhat due to dehydratim. 
The walls of aluminum mcids should te thicker than those of iron molds. The 
use of additional external cooling makes it possible to use aluminum chill mids 
also for metals with higher melting points. There are 1 figure and 4 Soviet- 
bloc references. 
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ZALIVALOV, F.P,; TYUKINA, M.N.; IGNATOV, N.N, 
“a * Deep anodizing of aluminum molds. Lit. proizy, no.12:11 D ‘41, 
(MIRA 14:12) 
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(Molding (Founding) ) 
(Aluminum coating) 
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“TOMASEOV, MM Des 3 ZALIVAIOV , r. P, 
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Effect of the structurg of thick-layered dxide Yéins on their 
Properties, Zhur.prikl.khim. 34 20,8: 1799-1907 Ag '61. 
(MIRA 14:8) 
1. Institu! fisichesakey thimii AN SSSR. 
(Metallic films) 
(Aluminum alloys) 
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a/oTi fet [a5 foag/o1/C18 
R106 /b204 
ofa2 1045 ,1208, \0 87 M 
18.7400 
AUTHORS : Zalivalov, Fo Pe, Tyukina, Me. Ne, and Tomashev, He De 
ells TITLEs Effoot of conditions of eloctrolynin upon the formation and 
ee growth of anodic oxide coatings on aluninun 
: PERIODICAL: Zhurnal fizicheskoy khimii, ve 35, noo 4, 1981, 879 - 886 


TEXT: A study has been made of the microstructure of anodic oxide 
coatings on aluminum with the aid of an IM~=3 (EM-3) electron microsccpes 
- The coatings were obtained in sulphuric medium by the metnaad of rare 
anodizing. This special procedure, which has been developed at the 
I 


authors! institute (Ref. ds N. De Tomashov, Vestn. inane i HELM. y nue Zs 
59, 1946; Ref. 5: Ne De Tomashov, Mo N, Tyulkins, pe naan Seat eee 
zid metallov (Tz. In-ta fice khimii AN SSSR) vypo Tl, Noe 1, Teteve AN / 
SSSR, Me, 1951), ensures an efficient protection of the surface of alue \ 
minum alloys not only from corresicn, out alse from wear by friction ene ; 


: + en ye sr tier oa = f roy ee | 
other erosive actions. The coatings are hang agree eee 
insulation against heat and electric currents A 3M 3 (UEM-3) electron 
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" §/076/61 (035/064 /010/01 4 
Effect of conditions of os BIG4/3201 


microscope was also used for certain examinations. Tha elotares 
tained in enlargements of 8C00 te 12000, A maximum 60000-fold 


sort 


ea 


ment was obtained by further pastegraphic enlargement. Tae 35+ 

consisted of AB 000 (a¥o00) aluminum (99.99% AL) ana were 15%1! 
size. Prior to anodizing, the specimens were ground, polished wv 

aluminum oxide suspense tony and degreased. The anodic ore mm 
| in 4 N sulfuric acid at 0.5°C and at current densities of 25, an 

aie 100 ma/em®, or initial voltages of 22, 25, and 27 ve The duration o 

dation was varied between a few seconds and 120 ees Trea wi 
nee 


el 
tures of very thin and very thick coatings could thus be int 
During oxidation the electrolyte was vigorously intermixed in 
obtain more homogeneous coatings. The diameter of tne pores 6. 
ae coatings that were obtained was determined with the slectron misr 8 
The number of pores per unit area of coating was astaclished from “the 
quantity of oxide celia per unit area, The vary thin Soe tinae — . 
(f = 0,.05- 0.08 ) obtained in the initial stage of axodic oxidation ae 
examined directly in the electron micrescope efter weing detached eroe 2 
aluminum surface in a sublimate solution. A copy was prepared of une 
thick coatings (f =5C-100" ) resulting from longer ancdizing under the 
Card 2/5 
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Effect of conditions of os. B106/B201 


same conditions, For this purpose, a very thin layer of coliecion or 

quartz was applied to the surface of oxidized aluminum, which took up the i 
relief of the oxide coating concerned. This copy was studied in the a 
electron microscope, Results: The coatings submitted to investigation : 
are no dense oxide layers irregularly traversed by channel-shaped pores, 

but constitute dense packings of cells in the form of hexagonal prisms 

resting normally to the metal surface, and connected. to one another at 

the side faces. These results were compared with the structures of 

coatings obtained under usual conditions of anodic oxidation in sulfuric 

acid, For this purpose, aluminum specimens were anodically oxidized at . 
20°C and a current density of 10 ma/em’, and an initial voltage of 10 ve 
The mean diametar of the pores in_the coatings was found to be indepen- ” 
dent of the méthod-of anodizing in sulfuric acid, and to amount to 120 A. 


“Tt was establisked on the other hand that coatings produced by the above 


described method cf hard anodizing exhibit basically new properties, They ae 
display _a _great hardness and stability against wear by frictions These ee 
improved propertios are based upon an enlargement of oxide cell dimen- 

sions (by a thickening of the walls) and upon the reduction of the numbex 

of pores per unit area of the eRe tne. The scientific workers of the 
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Effeet of conditions of ...- B106 B201 

- Zaboratory for sorption processes-at the-authora! institute are thanked 

-for. their assiatanoe, V, M. Lukfyanovich and Yao*A. Leont'!yev for valu~ 

abie advice, There are-8 figures, 1 table, and 10 references: 7 Soviet. 

it bloc - and 3 non-Soaviet- bloc. The reference to the Eng lish language pub- 
| lication reads as follows: F. Keller, Me Se Himter» De Z. Robinson, J. 
" Blectrochen, SOCe 100, 41% 19536 : ae 


-ASSOCIATONS , Akademiya ale SSSR Institut, fizichenkay khiwil 
- (Academy of -Sciences USSR Institute of Physical 


_Chemistry)* 


SUBMITTED: - .July 24, 1959 
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Fig. 3: Distribution curves of 
pores according to diameters, as 
obtained for thin (J #0. 08 uw} 
coatings by the electron micro- 
scope leases detaching films 
from aluminum surface in 
sublimate solution). 
1) hard anodizing (4025 ma/on* : 
E = 22 V, t = 0.5°); 
2) ordinary apodizing re, 
4 = 10 maj'om*, B= 10 V, t = 20°C); 
a) pore diameter in A. 
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AUTHORS : Zalivalov, F,.P., 
——— 


TITLE: 
on nluminun 


PERIODICAL: 
Mendeleyeva, V. 7, no. 2, 


TEXT: 


papers. 
is investigated in the present work. 


Tyukina, M.N., Tomashov, N.D. 


Properties and microstructure of thick layers of anodic films 


Zhurnal vsesoyuznogo khimiche skogo obshchestva iment DI. 
1962, 235 - 26 


The efiect of the conditions of electrolysis in sulfuric aold on 
microstructure characteristics of anodic Yayers was demonstrated in earlier 


The effect of the microstructure of anodic layers on their properties 
Electrodes of A 2,000 (AV 000) aluminum cori- 


taining 99.99% Al were used and anodic oxidation was carried out in  N HoSOh, 


according to a methcd of the present inditute,. 
paration of Layers with different, but exact 
served that an increase of the oxide cell of 5 


These conditions allowed the pré- 


ly defined structures, It was ob- 
tructure (distance between two parnl- 


lel planes of the cell, which increases with current density) also increases the 


micro-hardness and ete ae of the anodic layer. 
to 547 A micro-hardness increased from 350 to 600 kg /inm2 


num oxide cell from 280 
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Since the diameter of the pores remains constant and the tnorease of the cell ts 
effected by an incrvase of the thickness of the walls; -the rise in micro-hardness 
and endurance igs easily to explain, Therefore, in the manufacture of anodic 
coatings with high mechanical Properties, electrolytic conditions must be appliod 
which allow formation of coarse structure cells, No protection can be offestod 
by the aluminum oxide layer in madta which dissolva the oxide, In these media 
the layer between metal and oxide fim protects the metal. . The thickness of this: 
barrier layer was de termined by a method described by N, Vernik and R, Pinner, 
Chemical resistance of the anodic layer increases with the thie 
rier layer, since the latter prevents the Penetration of agress 
pores of the aluminum oxide film, . Thus an increasing of the ba 
102 A to 266 increases more. than twice the time 
of agressive ions, There are 2 figures and 4 references, 


j 
{ 
i 
i 
ti 
{ 
{ 
| 


ASSOCIATION; | Institut fizicheskoy khimii Akademii nauk SSSR 
cal Chemistry of ‘tha Academy of Sciences, USSR 


SUBMITTED: | May 1b, 1961 


(Institute of Physi.  /" 
) Poy 


Card 2/2 


05-9" 
APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R0019637100 


"APPROVED FOR RELEASE: 09/19/2001 TA-RDP86-00513R001963710005-9 


0 didn, uu. IGNATOV, N.Ne ZALIVALOV, F.P.; TOMASHOY. ND. a 
boa & ea 3 hottie ; of 


<4 Anodic oxidation of aluminumco — 
vr all “4 
| khim, 36 No .22338=344, F 163, »ppe oys in eulfusie fin Arete a 
i tuninumcopper alloys) (Oxidation, Mectrelytscs 


APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001963710005-9" 


"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001963710005-9 


AbCHCAS: Sith Ch'inea in, Zalivelgys Es. Ps i Tomashov, HN. De 


TISLE: The effect of the temperature of an pare the properties and 
microstruc‘sure of thick-layer ennee films 
SOURCE: Zhurnal priicladnoy khimii, v. 36, “nos 7, 1963, 1503-1506 


TOPIC PAGS: Anodising, thickelayer anode film, aluminum, electrolyte temperatern 


ABSTRACT: Disks o? 4£00/aluminum (99.9 Al), 32 mm in dismetex and 2.5 mm thick, 
4eY9 [$82 Ln ‘e@pecature tests uncer conditions simulating prncmical operations. 
Cre sice of the disk wag anodized, tne otmer coated with AK-2)varmian. before 
anedizirg, the sancles were polished, rubsed with alcohol, dipped tn a LOf Nack 
solution for ] min, «ra clarifiea in a 304 HNO sub 3 solutior for 3} min, Anodis 
oxidation wag carried out inal HH sub 2 SO sub k solution a a current density 
of 2.5 4f/sq decimeters for 60 min, yielding a film thickness of ca. 60 micra. 
Slectrolyte temperatures compared were <, 0, #5, and 10C, ihe weight, thicknes:', 
and marcness of th: trickelayer anode filus decreased with ircreasing electrolyt 
tempera*ures, Dut aneir porosity increase cs Rcuaieses the temperature also 
affectec the microstiucture of the films, increasing the numcrer of nuclei of 
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Tomashov, f. De. * UEC UES nr comet 7 
| TETLE:. Method for applying lubricating film. Cleas 23, Ka. LT2khS 


SOURCE: ByuLleten! izobretenty i tovarnykh anekov, no. 13, $965, 55 
TOPIC TAGS: ‘Lubricatd, an, fiin iubrication, satis lubricent 
aan 


eines ere oo, 


Gas 
ABSTRACT: © This Author certificate introduces & sathod for hot working aluminum and: 
its alloys n which the anodized Laver serves as the tabeteen a6 a7 Ai} 
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TITLE: Investigation. of the barrier layer of thick anedic films on aluminum re | 
i | source: _ Korroziya metallov i splavov (Corrosion | of metals moe alloys), no. 2 


| -Moacow, Izd-vo Metallurglya, 1965, 200-207 mS pees 


‘TORIC TAGS: : loop ostillograph, ancdization, aluninum, oxide formation, corrosion, . 
‘dielectric breakdown, surface £ilm/HPP-2 Acop gsciLlographt », AVOOG extra-pure Al 
‘ 2 - 44 


} 

{ 
i i A 7 ” 

‘| ABSTRACT: Considering the widespread use of the method e; thick+film anedizing aml | 
‘the definite effect of the barrier layer on such properties of pdrous anodic films. as | 
-eorrogion resistance and resistance to dielectric breakdown, the authors investigate | 
the thickness of the barrier layer as a Function of applied. voltage, temperature, ' 

| electrolyte concentration and angdising time, The tests were performed on apecimeas 

| (20x20x2 mm) of AVOOO'extra-ptire! cast” aluminum (93.99% Al).,-anedically oxidized in jf 

| gulfatie electrelyte. ihe thickness of the barricr-layer was determined by the _ i 
| ‘technique guggested by Kunter “gnd-Foale (J: Electrochems.Sotey. $050, 10197 681s 2 st i 

10, 514). Findings: the thickness of the barrier layer increases linearly with the | ed 
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i 
voltage. applied (at the rate of somewhat more. than 10 B/v and decreases with 
“{nereasing electrolyte temperature (owing to the attendant increage in the dissolviag | - 
power of the electrolyte); 1t also decreases with inereasing Il) S0, concentration | 
(from 2N to 6N), though not as steeply as with increasing peaperatate. As for the \ 
effect of anodizing tima on barrler-layer thickness, this thickness changes only | 
during the first few seconds, when the curve passes through a peak, whereupon it a 
remains constant even for films whose anodizing time lests for 15 min and longer. © 
Curves plotted with the aid of an MPP-2 Loop oscillograph show that the increase it. | 
parrier-layer thickness is accompanied by on increase in terminal voltage, as comm | 
i 
| 2 


fired by measurements of ohmic resistance, which jncreases from 16 to 18 ohm-cm 
ase of the effect of 


when the layer thickness increases from 5G to 300 A; ag in the ¢ 

anodizing time, however, this increase soon passes through its pele and steadies out 

_awing to the onset of the formation of the porous structure -- siiace the increase in 

current intensity enhances the aggressive effect of the acid (the ohmic resistance 

of the oxide Film decreases in the pores). Hence, the following theory may be 

offered: the first pores in the oxide film arise at some defective spots, @eg- crazks 

or at the crystallite boundaries. The growth of the pore at the outer part of the 

‘ _barrder film is_accompanted, at the £4lm-metal interface, by the growth of & new 
7: 


—nee 


layer of oxide whose individual cells ate shaped like a geaiephere-whose convex. si je 


faces the metal. During the firet few geconds of anadizing, when the peak thicknass 
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voltage applied (a 
increasing electrolyte temperature (owing te the attendant increase in the dissolving 


power of the electrolyte); it also decreases with increasing 4,50 concentration 
{from 2N to BN}, though not as steeply as with increasing temperature. As for the 
effect of anodizing time on patrier-layer thickness, this thickness changes only } 
during the first few seconds, when the curve passes through a peak, whereupon it 
remains constant even for films whose anodizing time lasts for 15 min and longer. 
‘Curves plotted with the eid of an MPP-2 loop oscillograph show that the increase in 
barrier-layer thickness jis accompanied by an increase in terminal voltage, a3 con-. 
firmed by measurements of ohmic resistance, which jncreases from 10 to 18 chm-cm 
when the layer thickness increascs From 50 to 300 A; as in the case o£ the effect cf 
anodizing time, however, this increase soon passes through its peak and ateadies out 
owing to the onset of the formation of the porous structure ~~ since the increase in 
current intensity enhances the aggressive effect of the acid (che ohnic resistance 
of the oxide film decreases in the pores). Hence, the following theory may be 
offered: the first pores in the oxide film arise at some defective spots, e.g. cracks | 
or at the crystallite koundaries. The growth of the pore at the outer part of the 
barrier film is accompanied, at the film-metal interface, by the prowth of @ new 
layer of oxide whose individual calle are shaped like @ seuisphere wrose conver sile 
| faces the metale During the first faw seconds of anodizing, whan the peak thickness 
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of the barrier layer ia reached, the entire surface of the barrtfer layer geta 
covered by the pores, with the attendant growth of oxide cells representing the 
| 


“buiiding blocks" of porous anodic films. 
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TITLE: Formation and growth of: anodic oxide filme on giuninum alloys 
SOURCE: Korroziya watallov 1 splavov (Corrosion of metals and alloys), no. 2. 
Moscow, Izd-vo Metallurgiya, 1965, 180-190 [4 


-SOPIC TAGS: anodization, aluminum base alloy, intermetallic conpound, electric | 
potential, corrosion | 
t 
| 
i 


ABSTRACT: Considering that the anodizing of alloys with a substantial content of 

alloy components involves special difficultiea and, on the cther hand, the anodic 

oxidation of homogeneously structured Al alloys has been fairly well investigated, 

this study deals with the anodic oxidation of heterogeneous AL akloys. To this end, 

the authors melted special binary alloys (15% Mn, 35% S£, 12% Fe, 46% Cu, 457% tg, 

55% Zn) in which the intermetallic compounds represented Large crystals with surface 

area of from 1 to 2-3 im, Voltage-time curves were plotted for the overall surface |— 

of the alloy as well as for the individual components of the alloy <- the eutectic andi 
erystel, In addition, the alloy potential before and after anodic oxidation was 

measured with respect to a Hg 950, Talia, electrode. The anodizing was performed in| 9m 
aN 280, ¢ at 25°C (current density 1 a/dm*, anodizing time 5 sec and 20 min). It is | =f 
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“found that, in the process of anodizing, such alloy components ae crystals of Si and 
HnAlg get covered with a thin oxide film and pass into anodic film. As for FeAlg .ind 
‘| CuAlg crystals, during ancdizing they may either completely dissolve or pass into | 

“anodic film depending om tha location of crystals in the alloy and their size; 
‘smaller crystals, as well as erystals present at the alloy surface are most prone | 
‘t to dissolve, while Larger crystals not present directly at the alloy surface at th2 
“longet of anodizing pass into the anodic film. By contrast, the anodizing of Al-Hg 
and Al-Zn alleys leada to an intensiva dissolution of their intermetallic components 
as evidenced by the fact thac the potential of tite Al-Mg and Al-Zu alloys returns to 

its ovfginai value immediately after the anodic current fe disconnected. Thus, every 

individual Al alloy displays special features of its own depending on the .ature of | 

{ts etructurel compoaents; on this basta, three groups of Al alloys may be distin- 

guished as regarde the effect of anodic oxidation; the first group includes alloys 
with Mn and Si, for which the voltage increases sharply and the structural components 

(MmAl, and Si crystals} get covered with e thin dense oxide film; the second group 
includes alloys with Fe and Cu, whose intermetallic compounds are insufficiently 

protected against corroion even when covered by an oxide film; and the third group 
includes alloys with Mg and Za, which completely Leck a protective oxide film and so 
‘are highly corrosion-preme. Orig. art. has: 6 figures and 1 table. —— 
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TITLE: Electric insulation properties of thick anodic oxide filwe on aluminum and ‘eal 
alleys a7 


ee © SOURCE: _Korioziya metallov £ éplavov roy paeemeeceaes | rar te tio. 2 


Moscow, Izd-vo Metallurgiya, 1965, 191-199 


ae ‘TOPIC TAGS: test rig, electric insulation, dielectric braakdaw, oxide formation, 
anodic oxidation, anodfization/UPU-1 test rig, Ate aluminum al.loy 


| ABSTRACT: The article deals with the effect of certain factors (the composition of : 
| Al alleys, the density of anodic current, preheating of the film, and nature of dis- 
ruptive currént) on the breakdown voltage Uppenpg Of thick (33-75 p) anode films. 

The tests we're performed at room temperature with the afd of a specially developed 
device (Fig. 1} attached to a standard UPFU-1 test rig for determining dielectric 
strength with che aid of direct and alcernating currente (output veltege Limite: 0-1, 
0-3 and 0-10 kv). Findings: the thick anodic oxide filme praduced on Al and its 
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‘Pig. 1. Device for electric 
contacting with the surface 
o£ the anodic film: 


“2 « speeimen with anodic film wie 
-.. and electric contact; 2 - plext- 9 
Veen ; glas probe holder; 3 - counter=" 0” 
- weep s-=-+ -Wedght on brags probe with electric 
Ea Fe contact: 4 = plexiglas rack base 
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alloys display high electric insulating properties. In certain cases the breakdowm ! 
voltage of thase may reach 2000-2500 vy. Generally, the breakdown voltage varies with | 
every dtype of alloy. Thus, for all plastically worked alloya (except Duraluniqua. end 
-AMts) \the absolute values of Uppcakd exceed 1000 v in the presence of 40-70 n thick 
films, whereas Upp eakd for cast Ri alloys (on which the films obtained are 50-65 p 
| thick) barely exceed 500 v, i.e. are about one-half as high. The markedly lower 
‘values of U recorded for cast alloys, as opposed to homogeneous plastically 
worked alloys, may be attributed to the presence in the anodic fiim of Si crystals 
(since cast Al alloys contain Larger amounts of Gi) which, during anodizing, pats 
“from the alloy to the film Upreakd £5 2ts0 affected by the geometry of the speci- 
men: on convex surfaces U, aated is higher than on concave surfaces; this is due to 
the cracks on the film surface, which are. greater on 4 concave surface than on 4 con- 
vex one. Likewise, Usreakd also increases with increasing preheating temperature of 
the film. The use of AC in breakdown tests also reduces the electric insulatiny; 
properties of the films. The decisive factor affecting Upreakd Of the film is «ts 
thickness and structure: Uppeapg imereases with Film thickness; the anodizing cun- 
ditions (electrolyte composition, density and nature of current} affect Upreakd only 
to the extent to which they affect the thickness and structure of the film. Org. 


art. has: @ figures, 2 tables 
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TITLE: Effect of anodizing on friction in hot and cold drawing of aluminum 


‘SOURCE: AN SSSR. Institut fizicheskoy khimii. Korroziya i’ zashchita konstrukt- 
ees sionnykh pplavov (Corresion and protection of structural alloys) Moscow, Izd-vo 
‘e Nauka, 1966, 221-226 


ye TOPIC TACS: METAL drawing, tumieem cold drawing, sivxinum anodic oxidatior., 
| : aluminum drawing lubricant, DRAWN ALUMINUM » ALUMINA) Ox0€, METALFiCg |: 


|ABSTRACT: The role of oxide films in cold and hot drawing of aluminum has been in- 

| vestigated It was found that aluminum-oxide films formed on the surface of speci- 
‘mens by long exposure to the atmosphere at 20—300°C did not affect the process of 

| drawing. However, aluminum-oxide films formed by anodizing prevented the sticking: 

| of metal to the die and decreased the resistance to drawing. Oxide film, 10 yp thick, — 
‘decreased the cold drawing resistance fron 600 to 210 kg, and the hot-drawing resist- 
ance at 300°C from 200 to 150 kg. Anodizing was perticulearly beneficial in hot 
drawing: without lubrication it was impossible to draw aluminum even at 1% reduction, 
but anodized aluminum was “hot drawn with up'to 13—15% reduction. 

SUB CODE: 13/ SUBM DA” 27Sep66/ ORIG REF: o0T/ | 
| Card 1/2 UDC: _none anfzs] 


. 


APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001963710005-9" 


"APPROVED FOR RELEASE: 0 


me htarerrees i UTS SRDS TE 


9/19/2001 


CIA-RDP86-00513R001963710005-9 


1 eee Ee a es eg a ta a Ae See Ti 
DALIVALOV, M. Ke 3 
ne se 4 ' Moskwa, Gos. 
1€ 4teliat economy and its reasons. ? 
alah are eal wityioteke  gotsial 'no-ekonomicheskikh znenii. 
7 7 e e 


SPS canes 
Od IRAP ANSP AS ig Se chdys Recht SRO ANE Aan aS ES Weg; Hed Zee OU ES TCR UGGS IES ETA REE: 


APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001963710005-9" 


"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001963710005-9 


USERS Sieh Qed Ud SEB Ba GS SORES : a eT | ieee pace a Ka cna GESTED SINE ZI ERE TS EEE Bes ESS BSP tan ees oe 


| hg 
ZHUR a Ivenovna; SERBA, Vladimir Nikitovich; 
Mean O.G., kend.teknn nauk, retsenzent; ZALIVANSKAYA, 

5) e 3 


S.M. taenzent; SOKOLOVSKAYA, T.A., red.; SETARCVE,” 
“Aone tekha. red. 


{Manufacture of caramel] Ptoizvodstvo kernel nen 
Pishchepromizdat, 1962. 106 p. MIRA 
(Caramel) ~ 


fiopse CREE 2 gee earrons 
wR 3 a za ri 
q hee Rea Fe Pes lrertee contd 


APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001963710005-9" 


"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001963710005-9 


sey PR Bo Esa get iS d EASE ScERE 3 


Sr Senlas ited See vite ed ed TLS 3 Sosa Bey BESS ea 8 ON te aera as wee era fet 


JALIVCHIY, V.N.3 KOSHKIN, N.I.3 NUZDREV, V.F. 


eS ( f two fixed distances. 
ipibilities of the pulse method o es 
Naat cea 5 no 042493-495 159 (MIRA uy ) 


1. Moskovakiy oblastnoy pedagogicheskly institut imeni N.K. 


Rrupekoye (Ultrasonic waves) 


Sees 


APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001963710005-9" 


2pPEROVER FOR RELEASE: 09/19/2001 


Sy reir ae 


CIA-RDP86-00513R001963710005-9 


Ress PPSe a O8 any oe 
Zee Se) GSR BACAR YO ED WRT Em Este omer 


Veny, UN 


eter secretes Mere 


25 
te 24 


112-2-4764 ia 


TRANSLATION FROM: Referativnyy zhurnal, Elektrotekhnika , 1957, - 
Nr 2, p+ 327 (USSR) 


AUTHORS: _ Zalivchiy, V-N-, zZtpir, A.D. 


: TITLE: Research by the Pulse Method Along the Saturation Line 
on the Absorption of Ultrasound in Ortho- and Metaxy lols 
(Issledovaniye pogloshohensya ul'trazvuka v orto- 4 
mitaksilolakh 4mpul 'snyt metodom po Linit nasyshohontya ) 


PERIODICAL: Spornik stud. nauch. rabot po yestv.-matem- teiklu. 
Mosk. obl. ped. 4n-t, 1956, Nr 1, pp- 32-38 i. 


ABSTRACT: The pulse method used giffered from the methods de- 


seribed previously. Here a quartz erystal generating pilateral 
radiation and two (instead of one). reflectors disposed at fixed 
distances along poth sides of the crystal radiator were used. 
Absorption was determined by comparing the amplitudes of the i 
pulses received from the reflectors. The absorption factor of i. 
orthoxylol was measured at the rrequency 7.5 me and in the tem- 
perature interval 19.5° to 325°, and for metaxylol at the fre- 

quency 15.1 me and in the temperature interval 17° to 275”. It 

was determined that the absorption factor relative to the square 
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Research by the Pulse Method Along the Saturation Line (Cont. } 


of the firequency increases in the whole temperature interval. 
The space viscosity and that part of the absorption due to 
' drift viscosity (Stokes absorption) were calculated from tne 
experimental data. It was determined that qualitatively, ab- 
sorption determined experimentally and absorption as calculated 
by the Stokes law methods did not agree in the whole temperature 
Interval. The Stokes absorption was less than the absorption de- 
termined experimentally. In the entire temperature interval, ab- 
sorption determined experimentally for metaxylol is somewhat 
higher than in the case of orthoxylol at the same temperatures. 
L.MeLle 
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Vserossiyskaya kanferentsiya professorov i prepodavateley pedagogicheskizn 


institutov 


Primeneniye ul! traakustiki k issiedovantyu veshchestva. 
Investigation of Matertals. 


1000 copies printed. 


_ of Ultrasonics for the 
MOPI, 1960. 321 p. 


vyp. 10, (Utilization 
no. 10} Moscow, Izd-vo 


B, Kudryavtsev, Professor. 


The collection of articles reviews present-day research in the 


chemistry, physics, metallurgy, Ge- 
defectoscopy, and other fields. 


No personalities are mentioned. References accompany individual articles. 


“ Eds.: V. F. Nozdrev, Profeasor, and B. 
PURPOSE: This book is intended for physicists and engineers interested in ; 
ultrasgoni¢ engineering. 
: COVERAGE: 
application of ultrasound in medicine, 
ramics, petroleum and mining engineering, 
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Utilization of Ultrasonics (Cont. ) SOV /5644 

Belinskaya, L. B., and B. A. Belinskiy [Moscow Obiast Poly- 
technical Institute imeni Krupskaya]. Energy Losses in the 
Electrical and Acoustical Lines of a Pulsed Ultrasonic 


Device 


Gershenzon, Ye. M. {MGPI im. V. I. Lenina - Moscow State 
Pedagogical Institute]. The Passage of Electromagnetic 
Centimeter-Length Waves Through a Longitudinal Ultra- 
sonic Screen * 


Zakurenov, V. M. {Shuyskiy pedinstitut - Shuya Pedagogical. 
institute]. The Problem of Ultrasonic-Wave Absorption 
in Complex Esters of Formic Acid 


Zalivchiy, V.N. [Moscow Oblast Polytechnical Institute 
imeni N. K. Krupskaya]. The pulse Method of Studying 
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